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Estimation of PHA Concentrations
The degree to which a mineral phase binds a humic substance depends on many variables (e.g. the mineral, the humic substance, the pH, ionic strength and dominant cation). The synthesis of all these factors is the adsorption isotherm, which relates the adsorbed amount  to the equilibrium PHA concentration C e . But from an experimental perspective it is actually the initial PHA concentration C i that determines how much PHA must be added to a sample. This may be calculated as Substituting these expressions into one another then yields
if the concentration of mineral is C m (in g/ml). The second exponent x (normally unity) can be used to refine the calculation to match a known value of C i .
We In our view it is a great pity that more adsorption studies in the literature do not report model fits to their isotherm data. Not only would this add important detail to those individual studies, it would also permit the wider exploitation of a valuable resource.
Percentage Composition of the Sediment and Empirical Formulae
The following data for the Priors Farm sediment is reproduced from Reference (3a Representative SANS Data 
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Another SANS Scattering Law: The Polydisperse Fractal Cluster Model
In the Supporting Information to our earlier work (3b) we described at some length a variety of scattering 'laws' with the potential to provide information about the underlying nanostructure in natural aquatic nanocolloidal systems. Since that work another model has been brought to our attention and we have made extensive use of that model in the present study. The new model describes a system of polydisperse fractal clusters in turn composed of monodisperse spherical primary particles (4, 5, 6, 7) and may be expressed as
where Q is the scattering vector,  is the neutron scattering length density,  is the volume fraction 
Equations SI-4 through SI-11 were fitted to the SANS data to extract values of N agg, D m , , R primary , and , see Figure SI 
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One caveat with the use of this model is that it assumes a single population of primary particles of a given composition. If more than one type of primary particle is present, and these are simultaneously highlighted by the contrast conditions, then Equation SI-4 will require, or return, some weighted-average particle size and composite polydispersity factor.
NB:
In implementing this model we noted a long-standing typographical error that has been inadvertently propagated through the years. (5), and in (6) .
SANS from Adsorbed Layers: The Surface Guinier Model
SANS has long been used by colloid and soft matter scientists to study the structure of adsorbed layers of surfactant or polymer on nanoparticle surfaces. A full explanation is beyond the scope of this Supporting Information but may be found in published literature (see for example 8, 9) .
When the substrate particles are at contrast match with the dispersion medium, and in the absence of an interparticle structure factor S(Q), the scattering from the adsorbed layer may be approximated as
where  is the bulk density of the material in the layer,  layer is the mass of material adsorbed per unit area (the adsorbed amount), and  layer is the second moment about the mean of the adsorbed layer thickness (the extent of the centre-of-mass of the layer). If the adsorbed layer were a neat, homogeneous, coating of constant thickness t,  layer = (t 2 / 12) 1/2 . A valuable feature of Equation SI-12 is that it makes no assumptions about the actual surface distribution of the adsorbed material. However, as SANS tends to be relatively insensitive to very dilute concentrations of adsorbed material extending well away from the surface into the dispersion medium, this approach does underestimate the maximum extent of such adsorbed layers.
Contrast Factors
In SANS the 'visibility', known as the contrast, of the different components of a sample depends on the square of the difference in neutron scattering length densities  between a component and the dispersion medium (see Equations SI-4a & SI-12). The contrast factors relevant to this work are given in 
